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The Characteristics of the Distribution of Sorbus and Aria Species
in Toyama Prefecture
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The characteristics of the distribution of four taxa in Sorbus and two taxa of Aria in Toyama Prefecture were
examined with eight environmental factors obtained from Mesh Climatic Normal Values (Japan Meteorological
Agency, 2016). The environmental factors are annual value of precipitation, annual mean temperature, annual mean
amount of solar radiation, annual maximum snow deposit, WI, CI, Japan Sea Index proposed by Suzuki and Suzuki
(1971), and altitude. The distribution data were provided from the specimen description in TOYA, KANA, KYO,
KAG, TI and TNS, literature and field note of authors. The analysis of the distributions was carried out by
one-way ANOVA.

Analysis of the commonality of distribution using Sorensen’s coefficient showed that S. matsumurana and
S. sambucifolia were most similar. Next similar were A. alnifolia and S. commixta.

The climatic environments of each four taxa in Sorbus were significantly characterized by Japan Sea Index, as
S. gracilis was found in the highest meshes, S. matsumurana was found in lowest meshes, and other taxa were
distributed in the intermedia meshes between former species. The climatic analysis showed that S. gracilis was
found in warmer and more precipitation meshes and S. matsumurae and S. sambucifolia were found in cooler and
deeper annual maximum snow deposit meshes. A. alnifolia were found in the meshes which were cooler annual

mean temperature, deeper the depth of the deepest snow deposit and smaller WI than that of A. japonica.

Key words : Distribution, Sorbus, Aria, Mesh Climatic Normal Values
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1. LIS CLTE ., ARG DAME#RE 3IKA v ¥ 2 fHRICEH
BT RHE AR D R L T D AR & F LR L, Ay ¥ aPEEEANT, BLREANTRSFH~
DREW A G A & TSk & 21, 12 - KE - (2009, NEARL T AT VR 2O DR EZH LML
2010, 2011, 2012) V&, K[ETORX v ¥ 2 FHEEZF N TeDTHETS.

T, BILRICET S B ARMBIERE O DA O EZH LT

L, ZOFEE, EYODZHEOREKRERSPCT D720 2. MELBAERE

WCEBTHDHZ L am LTz, Z0t%, 1k - KH (2018, NIRFF A~ FNE (RF) 1, BEOFF I~ KR
2019) 1%, @Y EEF ) RO ORI EZ IR S M CITzT7 AXxF o R EBEOHY b e SN TE
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K1 BEURICBASMIDINIHTTATRELETAF T VEEYT, SERAVE-SEH L IMER.

o & KE EA

=23
I 4 Tk O
FFAh~ N Sorbus commixta Hedl. URVAVASAIN 201
FFrh~< NgE Sorbus gracilis (Siebold et Zucc.) K.Koch Frox TR 51
FFh~ KNE Sorbus matsumurana (Makino) Koehne vovuarrh< R 52
FFh=KE Sorbus sambucifolia (Cham. et Schltdl.) M.Roem. BAFRFF I~ R 33
TAXFVE Aria alnifolia (Siebold et Zucc.) Decne. TREx ;Y 144
TAXFVE Aria japonica Decne. VAZAVA= WA 66

R2 FTFARFBRETRXFTFVENDTHTHA Y 1 DHEBEZRE (Sorensen, 1948).

. N VA= S N .
A e e o e e A
FrE FFACE 0.208
vZvaitFa~ kK 0.126 0.000
ZHRTFTFA=E 0.077 0.000 0.424
TAXF 0.371 0.185 0.010 0.011
vIva /¥ 0.225 0.308 0.000 0.000 0.314

ATEDORAGT D A vy afk=a, BEODAT D A v 2=Db,
AFEL BENLIIHHTE Ay afi=c &7 5 &, Serensen OILEZE =2¢ /(a+b)

7o OKH, 1975, Jbft - #1H, 1979, K#B, 1989). Iketani
and Ohashi (1991) &7 HRl DB EDMHIFHITE %
WL, RMBAREHE L. ZO#EE ERobertson et al.

(1991) » HfiFic#-5%, Ohashi and Iketani (1993)
IF T~ REPST XX+ VE (Aria) ZMNLEE 5
ZEERERZELL. £0E 21T “Flora of Japan IIb”

(Iketani and Ohashi, 2001) & [HARDEAAEY) 3 ]

My, 2016) ITKMEN TS, ZTDOH% HDNADKE
FEBLH) & SR RE & F W T2 SR AT 23174, Lo and
Donoghue (2012) 1FAFEDTF T I~ REVRLRHTH S
L, RFEOFFH~ FEREE I 2L LA
TeRlEEE S D Z L E/R LT, F72, Sennikov and
Kurtto (2017) XEFEDFF B~ KED D T RAMHT O
FERARIEL, HESN—TFLHEESL—TITHL I
pFensZ L, LT, 5O0DBITHTDDOREYT
HDHLBITND,

ASRENFF A~ RBEE T AXFVEEa gD T
A= REedgd+s2Liclz (&), BILERANICIT
FF A~ RNBEAFEE T XX T VE 2P EHARS/HML TV
% (KHS, 1983). FF U~ ROSMERICITY £ F
Fh~wREY V=TT h~ RO 2EBOEFEREE O,
B HAFT T~ RORMAERICIIEEL S NDIY~F
TFh~ FoEREEDT.

SHEHRITTOYA, KANA, TI, TNS, KAGOEAR

(201941231 HBIfE) & KHAEEIE L 7230k (FFR)

KOKH EEFROIIRFLER PO 5.
DAERON, THEHAR & Fd SAVAER KL USCEk &,
Bt CHEFAR T 5 Z & DR S VT EER O A E R 1T
FERLR»rolzc, LorL, AL IZOMAERICHETIAD
BRPEFEN TV D AREMZERICHERTE 2biF T
rWEBbhD, E£7o, EMA L TEEEEA, TSl
BREDRNEAZRTHED, TOBERIILEAL 2o
7z.
DAAHFRIZTTRTIEA Yy v 2 (B, HicA vy v =
EER) WWEHL. RILA Yy v 2llE&Eh B8 0D
MERITHE L T1 OO0 fMEHR & LTz,

1202y =2 (J1ki) [CEBEORER DAL TS
NE D R ILEMEE T b 5728, Serensen (1948)
DILEBREE H W 2.

PAORHR T D728, [EITIRHEEL TNDH A Y
v aPAEE2010 (R&ST, 2016) 2z, FW P4
EITFEREARE, FEEOK[UR, FREES, FFEEEKA
FETHD. Ek, TOMOBRERTL LT, 22 >
a DR, ER5 (1976) oIS 0iEKR (WD)
LEIOFEH (CD, #K - 5K (1971) @ B AR WL
(JSD & A v v a2 EEP LRI L THWE,
FNENDODIERENI DA T HRE LT+ 5729, E
SR LIZRERFZHWT, ZEkEE (SPSST'm 75
LEFIH) L7 T 28 —5H8r (SPSST w7 AZFH)
T 7.
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3. BREER

(1) EWREFFTHIFEET XX FTUEEDOD LR
BIREFF I~ KBEYAE L 7 X% F V)8 2 oK
ot KUTR LTz, Frd b~ NITEH LD
2, FFrh~= RIPESELSIUET, Yo7 Vrr T~
K& & xdFH~ FERBEILAROZEE2,000m LA D
BWER LM AL TWe, 7TAFF o5 Pu /it
K < PPl7e Iz oA L Tz,

ZTNENOREMNBIAGT D A v ¥ = DB % Sgrensen
(1948) DH@FEE Z W TR TSR 2 RATR L 72,
vovatrhv NeZhxbFh~ OB RED K
bREL, HEMOERYNREZNZ EERLZ. RWT
FF I RETAFFy, TAFFL LT Vn /¥,
FURUFFACRET T VR ) FOEBREDIKE N
EZErRLTe, E£7z, HBRES0 Lo TfilAadbEiX
FrxrorFhw R I VRS NEOZ I3
FTH=RN, vIvR/ Xy I VnFF Y REKOZ D

RIZAWT BT T A FRET X T VRIENOATRENDY 5 R 8 —7 i (wardiE) #R.

FFF I~ RThoTe., Frdrrrh~RNERkizv o
vu ) XO0MmE, vIYuerF b~ NEiZ bz
FTF I~ KOG E Eole <EELRNWI EEZRL T
W5,

FTF A~ RKBAFEET AXF VB 2O A v ¥ 2 4R
& REMEDOEEEFANT Y T AX =i & LR
ER2IR LT, v vRtF A NEZ IR FF AR
DI FGAE—L, FTFh~wRNE&FrFoFF <R, U
Fvm )X, TAXFTLOAFENPLRDE T T AK =TS
FoNTe, vIYnF A~ REF AR T T I ROS
kL, EEBE < REESEPREVWHIKT, FF <
Re&te s 7 22 —O MY, EEBK < KFEES N
IS HIE & S Tz,

(2) FFThT FEEYOSMIORE
FTFH= P AFEPDAT D A v 2 DOFm L& ED
R 2 m 3 A E O L FERE (RIK-&&) %

A

U
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K3 BURETTHYREEYSAMT HIRA v 1DFEEE010FE 4 v L 1 FEE (RRT, 2012) LYEH LE-FLRIFE.

A, i (m) B FEE R B FEREK B %%%?@m)*
T35+ SD (Relik— e &) T4+ SD (Relik- e &) T4+ SD (Feff- ) T4+ SD (Bl - )
<FFH~ KE>
e eV AsdiN 988629 (5 - 2534) a* 7.8£3.6 (-1.6 - 13.9) a 2551+293 (2058 - 3310) a 13645 (34 - 205) a
PRV SV v ab A dl 328+297 (6 - 1639) b 11.7+1.7 (4.5 - 13.9) b 2666 =260 (2150 - 3310) ¢ 86+31 (39 - 168) b
vIYuFFhw R 22324369 (1135 - 2759) ¢ 0.742.1 (-2.0 - 7.5) ¢ 2423+263 (2058 - 3041) b 177+18 (134 - 205) ¢
HHhxFFHh< R 2321+330 (1135 - 2759) ¢ 0.1+1.9 (-2.1 - 7.5 ¢ 2524+299 (2145 - 3024) ab 181+£18 (135 - 205) ¢
<TREXFVE>
TRAXx ST 487+426 (2 - 1695) a 10.8+2.5 (5.0 - 14.1) a 2547+333 (2117 - 3570) a 10047 (34 - 193) a
I7AZAVA=IES 251+191 (6 - 769) b 12.1£1.2 9.1 - 14.2) b 2545+346 (2117 - 3310) a 74+31 (25 - 167) b
4 AETASEIR AR (M) fer) WI** B cr B JSI*** B
S £ SD GReff-erm) -3 £ SD GRif-ferm) ¥ = SD GRi&-fem) - = SD GRik-Hcm)
<FFHh~KE>
FFA~ R 12.8+0.7 (11.8 - 14.8) a 67+23 (18 - 111) a -33+£21 (-97 - -4) a 100£15 (76 - 128) a
FrxrFFh<lR 12.1+0.3 (11.5 - 13.5) b 93+12 (46 - 111) b -13+ 8 (-52 - -4) b 113+11 (86 - 128) b
v5YurFh< R 14.3+0.5 (13.1 - 15.1) ¢ 27+10 (16 - 63) c -79+15 (-100 - -33) ¢ 86+14 (67 - 118) ¢
BHFFFA<R 14.2+0.4 (13.1 - 15.1) ¢ 24+ 9 (16 - 63) c -84+14 (-101 - -33) ¢ 93+15 (77 - 118) d
<TRFFVE>
TRAXF v 12.4+0.5 (11.7 - 13.7) a 87+18 (48 - 112) a -17+12 (-49 - -3) a 107+12 (79 - 126) a
AR WA 12.1+0.2 (11.8 - 12.5) a 96+ 9 (73 - 114) b -11+16 (-25 - -4) a 111+ 8 (89 - 126) a

*: 1OOT N7 7 Xy NIHBHNTHUSEY 77V —7%2R 0L, BROTNVT 7 Xy MIEROFEY 7 /N —TICE B3 D T L &R,

sk D E R (1947) DIREFEK
sk PR - 80K (1971) OFEELT. 90LL_EA A ARUHUI S & B,

#3112, FNENDNEHEEDOMERR A 2 X 3 1R LTz,

FFH~ FBHEYIIES 5 ~2,759mIT 345 L Tz,
X, T~ REEYSEGAIC, EILROWEED
57 IEEOFERIR E THOML TWD Z & 2R,

DAMMOVHES LT DL, Fr¥rrr <R
Db (328m), # W FxFFh~ K kb E WA
(2,321m) ZRLTZ.

BRI 2R ORESAM (FEHEE, 2007) &R
BERDE, FUX T AT RBSATHEA Yy v 2T
Ay v aDT0%LL ERREESME (5 0 ~500m) 12
DL TN, T~ KBS T 5 A v v 2 13 E e
s (BEE500~1,500m) 1253% A& £h, Y D47%
DIPRIERIARH & W L (BEE1,500~2,500m) 124535
LTWhk., vovntrrh~REZhxFFh~ RKBg
T2 Ay aid, HELEIC60% ERE EL T,

EEEE R S EILET D L, AR, iy
FFAh<R, vIvarFrhw R DX FF I RO
SODEEY T I N—ToEolc. ZTDIEIX, VI
vl F v ReZ IR FTFA~ RBRH[THA YT 20
EEOEEICEBEZITIRD RN, hoFF b~
NEeFoFrFrh~ NeDMICEEERDDH Z L 2R
7.

PPHKIR L T 5 &, HbEnA Yy 2 (-2.10)
WCRARTADIEZ XTI~ KT, ZRbEWA Y2
(13.9C) HAATHDFFT T~ REFrFoFFH

<~ R Thole., FEHKIRONVLEIL, ¥ T~
K2R LK< (0.1C), FrF vt h<=RKigbEn
i (11.7C) ZmRL 7Tz, FFEERIRDONYE 2 L2 E
T5L, EEEFBEOEEY 7 7 V—TI0 T bk,
FRFERKELZRETLE, KbPRnA vy 2 (2,058
mm) [ZHAT 5D~ Ny T YaF < RT,
RbZEWA v o (3,310mm) O T 2D+ <K
EFUFUFFARThHoT., DHTDA Y 2D
FRHEARKEOVEHENRR DD 2VEIRY I Ve T~
K (2,423mm) T, &bZWHEITF X FF A~ R
(2,666mm) Tho7z. FFHh~KNE&F x> F <K,
vovatFha~w N hxF <R, Frdxot
H= KD 3ODEEY T 7/ N—F I bz,
REEE 2T DL, HbEWVA YT = (205em)
WOl TWeDid i~ ReErvooarr-h~< Nk,
BT F I~ RT, bPnAy o (3dem) 1257
ML WD F T~ R Thole, DAfiTHAY I 2
DRGRES OVPHIHEP R b/ WREIT 3T~
K (86cm) T, kb RKEWHEIEZF I xFFH~ K (181
cm) Tholo, RIFEESOVEICONWTLEIE 21T
Hl, EELFEIUXYIC, 300G T 7 N—TITh
SRy %
ERHLERARELZHKT D L, RS VWEEZRL
7oA vva (15.1 MJ/emd) 120 L CWiefEidy 72 u
FF I REXIRTFTF I RT, HO/PHIVED A v
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Y= (11.5MJ/ed) 2o L TWiefEid - v+ F 8
~ R Thole., EEEHELSZELEBE LGS EFRLE
BT I N—F I b,

WI (B8 i35 L, &KE (111) %
NLTCRIT T A~ NS+~ NT, &/ME
(16) ZRLEEEIZv I Vvt~ REFZ IR FTTH
~ N Thole. WI DEKIE L e/ IMEDZED F b KE VWl
WEFF I~ (93) T, EWEFEOREREICHML T
W5 Z & 2T, RITERKRIE & i/ MEDZED NS WL
vovutbF v NEFAIxF TR @) ThHhol.
WILIZBITD%EY 7 70— T3S OEE LRI ThH-o
7z,

Cl (X WikT+s e, FAE (-4) 2Rl
DIFFFh~ReFr® o< RT, ME (-101)
ERLIEDIIA W FFFh~ N Thote., HEEY 7/ n—
TIIEEDOHAE LR Tho Tz,

HAMEEE. (JSI) OFEMMET, HAfE (128) ZRL
DI FF < REFrF o FF A~ KT, RIME (67)
Ivovurrh~wRTholz. BHAYaDON, H
ARUFFEHDN0AKN  (H AR EOHE DT DA v
T aB0% Ex 2TV T Vet~ REX DX
T H~ R Thole, MoRIEH REFEEOLLED £ >
22 lT60% LA B L Tz, Brlic v F o~ R
1396% & 13 & A EDHARBKRED A v o 2 T3FA L TV
7z, AFBIENENEGY 77— oz, v
FvurFrh~w ReZhxrF b~ RopfmRET L <
EITWD 2, HARMER COMRREL TS L% I3
FTrA~wRNEU I Vat v NIIRRLEEICHMAL
TN ZEWRBENT.

(3) ZXX T+ RENDAMDIRE

TAXF VR 2EBDAATHA Y Y 2 OREE &R ED
B A R 23R 31T, FAVENO AR DO BB
DA 3R LTz,

TRV BHEY RS 2 ~1,695mIT 0 A L Tz,
T, TRAXTVEEYDEILREOWEFT < 5 L
EFTHHLTVWDLZLEZRT, UIVn /) XB0MHT5
Ay aDEEOEEME (251m) 1%, 7AFFL DY
fili (487m) X V/NSVMETH-Te. Fie, TAXFFT D
EH¥REZTITSVa ) 20 2EU ETH -2, Thrmus
MECE EATAATE DR (50% D A v 2aBEEND)
PIETHE, vIYu s ¥3118~350m, T AFF v
13115~709m T, 7T RAFF Vv o ve /& L0 AVE
EIRIC ML TWA Z ERIALN TR o Te, S A i
LThHT7 AFFUNE-0.21TRES DS, vovna )/
FNI0.ATTRB ST Az L TWD Z EBH LRI/ -

. TR S S P REIIEEE L R T/ hEWNWZ LD,
mﬁ WO 2D AERIC L > TEBHERE L 2o T
LT ENRREND, BILRICRITAREROEEMG (I
%, 2007) LOBRERDL L, vIVu ) XR0HTD
Ay adDiF Al 86%) 1%, MIEBHE (B0~
500m) IZHfAL TWiz., L, TAXF VR0 H/HT5
A v a TIRIERME (56%) & BEREIHE (42%) 12
F e THAL Tz,

FELRIB RS E, v Uw ) XOFEME (12.1
CT) X7 A*F+v (10.8C) Iv@EvMEZRLE., 5
CIRIBEIC 2 DDOBEY T I N — T b e, RERE
ML DHEERTHRD L, TRAFFUITI4CHERR E11C
Bk D 2 BERRIC ' — 2 23V, IR E THEfiT 5 040
Lz, LL, wove /) FiE13CHEHfkice— 2703
LA ER LT,

EREKELRIR TS L, 2EOVEIEICITEEZNA
Shehrotz. LHrL, 7RXFF1032,400mmpE#%
v —2 (33%) MFEHLNN, TP u / X1E2,600mm
BRI B — 2 (32%) D3 FRH LAz,

BIEES OWEEE T 5 &, 7 A% (100cm)
NyZvu/x (Tdem) K0£L, AEERRD LN,
RS ORI 2 2D &, 7 AFF T 1360cmPEfk &
160cmfEfk D 2 DO E— 7 R@BD LNz, Lrlu Ty
o/ FE80cmPERL 72 1T IC B — 27 3F8H H LTz,

PP ERAFEZRK TS L, TAXFF RV IV
/XL RIVEEZRLEZDY, 2EOEEEICITAEER
ZEDFRD LN Tz,

WIDSEHEL T H L, vF7¥m /X (96) 17X
Xy 87) XV KREVWEEZRL, AEENSED LN
L2rL, WIMEHR A6 Tl 2 Fl & b ICT10FEARIC ¥ 7 23
BOoNz, vIvu ) FOEERELT XX o
DTHDLZ LD, DABPPNZ L EZRLTWND,

CloFSHExkid2 L, vovn ) XA T A%+
KO REREEZRLED, 2HEMICHEEZEITIRD BN
Modz., DAY 2a@NCIB-108L ED A v 2 = DFE|
BEMEET2E, vIYRn /% (68%) X7 XX T B7%)
L &Znroiz.

AARMHER OSBRI 2L, vI7ve /% (111)
BT AXFy (107) XV b KREREZRLID, 2 FEH

WCHBZEPRBD N oTz, v IVa ) FR0MmT5
AT aDWNIS% N HARMERHIOLLET, FLAEDY
Fvm ) X RHERBRISKHEDO A v v 220 HLTNnD Z
EEIRLTe, TAXFUDBDAATDHA YV 2D8%NH
AR ETH D EEZ B,
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